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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of Species A, corresponding to claims 1-22, 27- 
35, 37 in the reply filed on 4/02/2010 is acknowledged. The traversal is on the 
ground(s) that the search and examination of the entire application could be made 
without serious burden. This is not found persuasive because the details of the different 
species would result in different fields of search which are not coextensive, thereby 
constituting a serious burden. 

Applicant further submits that claim 36 belongs with Species A because it does 
not recite the heat radiating member of Species F. This is not found persuasive because 
claim 36 requires that "a change in the temperature of the immersion space forming 
member is suppressed by radiation of heat" which implicitly requires a heat radiating 
member. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1, 28 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

For claims 1 and 28, the phrase "deactivation of formation of the immersion 
space" is unclear. Specifically, the claim language does not specify whether 
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"deactivation of formation of the immersion space" refers to a completion of the filling of 
an immersion space or to a completion of the removal of liquid from an immersion 
space. For examination purposes, the phrase "accompanying deactivation of formation 
of the immersion space" will be interpreted to mean "after the liquid in the immersion 
space has been removed" consistent with claims 2 and 29, as well as paragraph 34 of 
the published application. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

5. Claims 1-5, 7-9, 11-13, 27-30, 32-33 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Cadee et al (US 2006/0033892, cited in IDS). 

For claims 1, 27-28 and 37, Cadee et al teach a device manufacturing method 
(par. 15) an exposure method and exposure apparatus (fig. 1 par. 41) that exposes a 
substrate W via a first liquid filled into an optical path space of exposure light (fig. 5 par. 
58), the apparatus comprising: 

an immersion space forming member 12 that fills the optical path space with the 
first liquid to form an immersion space 25 (fig. 5 par. 58); and 

a temperature regulating mechanism 220 that suppresses a change in the 
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temperature of the immersion space forming member 12 (fig. 12 par. 82) accompanying 
deactivation of formation of the immersion space (wherein mechanism 220 
compensates heat loss due to evaporation of immersion liquid, par. 82, which occurs, 
among other reasons, due to residual liquid between a substrate W and immersion 
space forming member 12, par. 75); and alternatively or additionally, 

a temperature regulating mechanism 410 that suppresses a change in the 
temperature of the immersion space forming member 12 (fig. 14 par. 87) accompanying 
deactivation of formation of the immersion space (wherein mechanism 410 compensate 
heat loss due to evaporation of immersion liquid by supplying a heat-exchange fluid to 
immersion space forming member 1 2); 

For claims 2 and 29, Cadee et al teach that the first liquid is removed from the 
optical path space in the deactivation of formation of the immersion space (via outlets 
indicated by arrows in fig. 5). 

For claim 3, Cadee et al teach that the immersion space forming member 12 
has at least one of a supply port that supplies the first liquid to the optical path space 
and a recovery port that recovers the first liquid in the optical path space (par. 5, inlets 
and outlets indicated by arrows in fig. 5, including a dedicated liquid recovery outlet as 
well as exhaust pipe 14, which is configured to remove both gas and evaporated 
immersion liquid, par. 58 fig. 5). 

For claims 4-5 and 30, Cadee et al teach that the immersion space forming 
member 12 includes a nozzle member 12 in which at least one of the supply port and 
the recovery port is provided (fig. 5 par. 5), and the first liquid is held in at least a portion 
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between the nozzle member 1 2 and the substrate W on a light exit side of a final optical 
element of projection optical system PL when the substrate W is irradiated with the 
exposure light (fig. 5 par. 3). 

For claims 7 and 32, Cadee et al teach that the temperature regulating 
mechanisms 220 and 410 suppress a drop in the temperature of the immersion space 
forming member 12 caused by the heat of evaporation of the first liquid as applied to 
claims 1 an 28 above. 

For claims 8 and 33, Cadee et al teach that the temperature regulating 
mechanisms 220 and 410 suppress a change in the temperature of the immersion 
space forming member by using a temperature regulating fluid (wherein the temperature 
regulating mechanism 410 comprises a temperature regulating fluid, fig. 14 par. 87, and 
member 220 heats a gas which flows into exhaust inlet 14, fig. 12 par. 82; Cadee et al 
further teach modulating the temperature of supplied gas in order to regulate 
temperature, par. 74). 

For claim 9, Cadee et al teach that the temperature regulating mechanisms 220 
and 410 supply the temperature regulating fluids to the immersion space forming 
member 12 as applied above, wherein the systems are independent of the immersion 
liquid supply system of immersion space forming member 12. Therefore the apparatus 
is capable of supplying the fluids while the optical path space is not filled with the first 
liquid and the structural limitations of claim 9 are met. See MPEP 21 1 4, A claim 
containing a "recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art 
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apparatus" if the prior art apparatus teaches all the structural limitations of the claim. Ex 
parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

For claim 11, Cadee et al teach that the temperature regulating mechanism 220 
has a temperature regulator that regulates the temperature of the temperature 
regulating fluid (par. 83), and the temperature regulating mechanism 410 has a 
temperature regulator 200 that regulates the temperature of the temperature regulating 
fluid (par. 87). 

For claims 12-13, the apparatus of claim 1 1 is capable of achieving the claimed 
conditions, and therefore all structural limitations are met. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 10, 14-16, 20-22, 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cadee et al (US 2006/0033892). 

For claims 10 and 34, Cadee et al teach that the temperature regulating 
mechanism 410 utilizes a temperature regulating fluid to control heat loss due to 
evaporation of immersion liquid as applied above, but does not explicitly teach that the 
fluid in mechanism 410 is a liquid, or that the temperature regulating fluid is the same 
substance as the first liquid supplied to the optical path space. 

However, Cadee et al do teach that heat loss in elements of the lithography 
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system due to evaporation can be compensated by modulating the temperature of the 
immersion liquid (fig. 5 par. 73), and therefore teach that immersion liquid has utility as 
a temperature regulating fluid. 

It would have been obvious to one of ordinary skill in the art to use as a 
temperature regulating fluid the same substance as the first liquid supplied to the optical 
path space in order to simplify the apparatus/method. 

For claim 14, Cadee et al teach that the immersion space forming member 12 
includes a nozzle member in which a recovery passage connected to the recovery port 
that recovers the first liquid in the optical path space is provided (fig. 5 par. 5, supply 
and recovery indicated by directional arrows). Cadee et al as modified with respect to 
claims 10 and 34 above further teach that the temperature regulating mechanism 
supplies a second liquid (temperature regulated immersion liquid from system 410) for 
temperature regulation to the interior of the immersion space forming member 12 at 
portion 400 (fig. 14 par. 87), but do not explicitly state that the supply from mechanism 
410 is connected to the recovery passage. 

Cadee et al teach that temperature regulating fluid from portion 400 is recovered 
by a separate recovery passage (fig. 14) and fed back into system 410. 

It would have been obvious to one of ordinary skill in the art to connect the 
temperature regulating fluid from mechanism 410 to the immersion liquid recovery 
passage in order to utilize the immersion recovery passage as the outlet from portion 
400 in order to simplify the apparatus, particularly when the first and second liquids are 
of the same substance. 
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For claim 15, Cadee et al teach that the temperature regulating fluid can be 
supplied to portion 400 even while the first liquid exists in the optical path as shown in 
fig. 14. Therefore, Cadee et al as modified with respect to claims 10 and 14 teach that 
the second liquid is supplied to the recovery passage even while the first liquid exists in 
the optical path space. 

For claim 16, Cadee et al teach a liquid recovery device that recovers the 
immersion liquid of the recovery passage (fig. 5 par. 5). Therefore, Cadee et al as 
modified with respect to claims 10 and 14 above teach a liquid recovery device that 
recovers the first and second liquids of the recovery passage. 

For claims 20-22, Cadee et al meets all structural limitations as applied to 
claims 1,10 and 14 above. 

For claim 35, Cadee et al do not explicitly teach that the temperature of the 
temperature regulating fluid is substantially equal to or higher than the temperature of 
the liquid in the immersion space. 

Cadee et al teach that the temperature of the temperature regulating fluid can be 
controlled with reference to immersion liquid temperature (par. 87), wherein one of 
ordinary skill in the art would have been able to determine appropriate temperatures for 
the temperature regulating fluid through routine experimentation. See MPEP 2144.05 
(II): [W]here the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." In re 
Alter, 220 F.2d 454, 456, 105 USPQ 233, 235(CCPA 1955). 
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8. Claims 6 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cadee et a! (US 2006/0033892) in view of Nakano (JP 2002-005586, cited in IDS). 

For claims 6 and 31, Cadee et al do not explicitly teach the temperature of the 
optical element is regulated at least while formation of the immersion space is 
deactivated. 

Nakano teaches an exposure apparatus (fig.'s 19-20) comprising a temperature 
regulation jacket comprising a heating liquid for temperature regulation of a projection 
lens (fig.'s 1-9, abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the apparatus and method of Cadee et al to include the 
lens temperature regulation mechanism of Nakano in order to better control temperature 
fluctuations within the system. 

9. Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cadee et al (US 2006/0033892) as applied to claim 16 above, and further in view of 
Kemper et al (US 2006/0038968). 

For claims 17-19, Cadee et al do not teach a recovery port having a porous 
member with aperture diameters which vary from one side of the aperture to another 
such that liquid is allowed to pass while gas is substantially prevented. 

Kemper et al teach an exposure apparatus (fig. 1 ) having an immersion space 
forming member 12 (fig. 5, par. 53) comprising a recovery port 20 having a porous 
member 21 (fig.'s 6-7 par. 56), wherein the diameter of apertures 22 are larger on a 
lower surface than on an upper surface (fig. 7), and wherein the pressure of the 
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recovery passage is regulated so that the immersion liquid in the optical path space 
may pass through the porous member without substantial passing of gas (fig.'s 6-7 par. 
57). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the apparatus of Cadee et al to include the liquid 
recovery structure taught by Kemper et al in order to optimize liquid removal and 
evenness of flow. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US applications 11/662452 corresponding to US 2008/0018867 
(see par. 109) and 1 1/634158 corresponding to US 2007/0132976 (see par. 192) have 
been reviewed for potential double patenting issues. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to COLIN KREUTZER whose telephone number is (571) 
270-7931 . The examiner can normally be reached on Mon - Thurs from 9 AM - 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571)272-2490. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/C. K./ 

Examiner, Art Unit 2882 
6/17/2010 

/Hung Henry Nguyen/ 

Primary Examiner of Art Unit 2882 
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